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30 syringe which after use will become inoperable or incapable of further use automatically
without any additional act on the part of the user. The automatic function is much harder to
provide because the means for rendering the syringe inoperable must not prevent its filling or

use under normal conditions.
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for engaging the inside surface of the barrel. The locking element is movably connected to

the boss of the stopper and movably connected to the plunger rod interior surface. Structure
for indexing the locking element distally in the plunger rod during proximal motion of the

30  plunger rod to draw fluid into the chamber and for indexing the locking element distally on
the boss of the stopper during distally-directed motion of the plunger rod for delivering fluid
from the chamber through the passageway and means for engaging the locking element with
the inside surface of the barrel sidewall for preventing reuse of the syringe assembly is

provided.
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The at least one cantilevered leg of the locking element may include two
cantilevered legs positioned on opposite sides of the central body portion. The stopper may
further include two radial cam projections positioned to contact and force the two
cantilevered legs outwardly when excessive proximally-directed force is applied to the

30  plunger rod in an attempt to overcome the locking element’s engagement to the inside surface
of the barrel.

The at least one cantilevered arm of the stopper may include two cantilever arms

positioned on opposite sides of the boss and said at least one recess in the inner surface of the



the distal wall and having a passageway therethrough in fluid
communi cation with the 5chanber of the syringe barrel. The syringe
assenbl y nP 20%199¢3hcl ude a needl e cannul a havi ng a di FCAIUSLIVE055847
proxi mal end and a | unmen therethrough, wherein the proximl end of
the needl g %gé}%tLﬁa)l Rl G IE il 5831% Ra g §3 Lne%ﬂ@s &fméﬁiﬁqgéy&aame
barrel so t"h lumen 1s 1n cormu catlon w th
passagewayowfiguted ¢o Igegiveche OUI\h@dlgyﬁi?Wg@ @S@éﬁbwﬂ %ht}le‘ief?élaﬂ% a | ocking
el ement nmade of shegl, %]%'mslsrﬂ uﬁi%rﬁkﬁh@ﬁrﬁé&g%ﬁﬁlexteﬁ tdtfk@arllyﬁroﬁe
stopper and all its I enent be integrally forne

t her mopl aghd chstzrlrﬁ»taléﬁmchhawngapassagewayt grethroug in ld\Fé’mGﬁ‘@’Fﬁb’I“é“%‘ﬁ]i‘q nge

asseni Bl y RfmiePér tﬁ)éﬁrﬁ bah-ElV 0 LyPgd RMNTRY rﬁzﬂﬁééo\{ﬁclﬁe sabddidtgnmild uct ure
conprises a barrel i'ncTuding a cylindrical sidewall having an |nside

surface d&pying hjstal cahaperximel gpd @étaéwrmnﬁberﬁthravﬁl Waﬁelaﬁ@mrww eIt end

and a di Sttlﬂzlneéﬁ@cahﬂﬁi 4ebiigctdy dinstdital Wl dr tl’ﬂ:asYhA'% bBrrd1 3§ had Ry @dhen is in
therethrough in flu communi cation with chanber. An el ongate

pl unger rélaldwawwgw%twﬁ%wﬁmassway airtheprats!- d?l@ﬁmngéﬁiaem%{haiaémgkue%%va| |

havi ng an ldcﬁfng ElleREnt ki afcsﬁeét shefll QWi £ 6kinIckD fedl NF@EO the SppereMR dNE! udes
at | east one detent, and the sjidewall has an_axial opening and a

posi t i}9ni ﬁ@@ﬁ@%%ﬁ@@ﬁﬁa%f%?d&ffh’?@%%‘f myEdaki ng. The |ug includes a

distal face and aAﬂraﬁé?h'ﬁﬁEoﬁeﬁ%s ﬁhg‘éta%ﬂﬁfyofﬂﬁﬁkb@@ﬁmaelﬁl@ﬁhdm el ement
havi ng a per| her surface formn seal i Nsi gg surface of

the bar r elP2sgixgdisa B%E‘Wﬁ@Fﬁf@P‘P?ﬁb? B?“i? t“F‘r‘l@“%?BXli“ﬁ‘é‘fadeWB tHe?seal i ng
el enent . 7lRle b@fbe lidfalngd@Banier fobf A%lini QY fuidl@h 8f8n pRdkirhdl Sndaikifaalteal el

retaining, e nEnt nected to th st opper rangi bl e
Connect | SChEITE Atk P e st B P e B L forir R S0 B
pr oxi mdl l:ml:g;er fMel@‘@ﬁt@ﬁhthyrddhﬁwﬁ@&brbkﬂﬁiﬂ@ Amt@exo&sthned mhalmgaerwaand

for limtij the axial .notio 05|t|onln ug. in th aX|
ocess " A haanin S St bR T Bt et g lsad ot e
pl unger r fhﬂs1d3"h£l lﬁShmMalbgenﬁigafmmbosltia)ﬁingdfg&‘pr@e(mﬁglmtcﬁihc b@ajysp@ﬁfgt rad

havi (g t d t endi t t
From tho BB 55 187 RGPSt RS P A Tertdae & Sraypdy il Biipst
directed pu‘tphfaalchhgfadecﬁmrm@agal m@thttﬁbénsildesudﬁ:esﬂméaﬂﬁal afd dHoes hambeel . A

| ocki el 0 fre contactin n
|t or 2r oS RO e St ol oo Rerefiugf N0 el D
det ent. Thefatmsdsremmeme&tﬁomntmtmmdwsmppdt(bya;ﬁenglhle eonoéctibineTHeocki ng
el enent nt acting the
boss pr O\Q@%’ﬂ]i}elé‘%&{ %%ES anl%ggfs e(sisﬁhea ]6153 é)roéer{’a ljr%,gc i:a‘()l(')actc 1 g’ppl yi ng
pr oxi mal | gositicnieg lugf fhe phwgdr end foelipiting ghe mxialadotivhiof the haditiining htghe thoar r el
causes th er, VA I st opper
nt 1t ho oy AR h 168he ol RO B e ek E IR ERbet Sod Mg Che
i nner 28 ur foekieg d¢manhiaclytiasngentrat oudly portismhatingtat leamste @nidedetidegexendingai d
r oxi mal t. of
proxi mal _fige &&w&@g i8R SR0LAMIo WG mee?evgilﬁd&a&aga B0 LifdAg ©
for a di s@aﬁ%rély&rleegﬂgm tmp)nnslclﬁesud@euof thsbb@éq&éwkingelappdtya mgitidiedtvathl y
directed anber
thr ough t b aeand AR ke S R ol b hatl BB B
di r ect i onongldetsey- \whe boss Wembquwgowern@nﬂpertm@f the lacking elagenyevkewin thdé t h
the aggl easdasiQREnfiRE Q%Gnt ﬁQBhthtﬁgﬁlee%E%;&g% ng %Fﬁl@tatdlgist 5dd®ods QKNS

el ement rides over the at |.east &nit and 1nto contact
that applying proximally directed force to the plunger rod while holding the barrel causes the

plunger rod to move proximally with respect to the stopper until the free end of the
cantilevered leg moves distally along the inner surface of the plunger rod to said at least one

detent and said proximal face of the positioning lug contacts the proximal ledge of the

4



with the at | east one boss detent, and the plunger rod contacts the
stopper to nove the stopper distally to discharge fluid fromthe
chanber. SWo88/8PA3PY applying a proximally directed f@®CTASRYWS0FE47
pl unger rod causes the plunger rod to nove proximally until the free

end of LS GAN LLRYRSol et IRER, d5ab Akl K8, | Bl BLSLAR, W T o8

of the plunger ro unger ro
that the siar ﬁul@nqjlemfy atppbrhlgtdiseﬂlathréce:ds‘dzrcmeheq-dmlgedredlerd@dhdrggﬂled@ages

the inside, é&ﬁ%ﬁ‘e‘f%ﬁ{gh%}%}a?&é&&g chulesiE %T@Erer&?{&t%%%‘irﬁﬁlﬂapp%{%ﬁem of

the stopper to ren e asse unusa I'cation
of additi chak weihdmlmmlg;clememe@tee@hta‘@g@mw withehealt lengi one deteat. afitiléhe t he

sharp and fﬂ%ﬁteﬁgxegltof:lfﬁq&:ﬁn%%%m%ﬁt% &%%?Qléa?tgofn B&@Qﬁént%@c?mlo%htgﬁ

surface of arre cause t r oxi ma the positioning
| ug to contitadke at feastppohdsaédtent audbe mlsmﬁer tdd@omt@ttaathﬁstmgaeleﬂommhemmmr

enough ford%ﬁﬂ]g% &?Ecﬁ@r? ﬁmfr%ﬁqﬁ‘ﬁwdh?]nﬁ‘er%ﬂ hg%p%@n%zﬂﬁtyflﬁglw BleBld

el emrent and rél ease tThe stopper from en | unger rod.
The syri ndecagdkemingergpd eayses thermbunggrrechio Irpwep@mblly umtﬂ@elfr;esnctapf the

flexible eh&iBblq feg%%estdlﬂag aib%gma%t&io?mrfage bRk g;m%eua&p;st HEeUR] erf

t he pl unger rod f allown c{)05| t1oning | ex during

assentliOy -~ of the plengsr indgeor that g shprp pnd of Sotd thsyp spst OWtﬁe@qullmﬂﬁ@eQ@P ug

and the fligyde Q&&c@bﬂml B"hElp PSR Rl%keinasz fnei;e%%ladfltﬁe stogpé;wregéer the
t hernopl astic materi al eretalnlngeerren

St opper maYINEE ASSEEYY Prnerhle Ths apilisatiomef #dgitiend proximaliidreeied fere &xthe anp

surface f @unfdreod @r ﬁlaglaﬂ;h%a bf MO hNEhsEne Hﬁﬂiev&hﬁ }‘é@Eﬂanes G ih G s§§§:€ nbly
of the syringe assenbly he syringe assenbly may further include a

radi al pr8 '@&meakca&%ﬁ?ww%éaceﬁf thRosioBimE dte 1 eitact Bp agximgl lsdgsage

and fagsceof fi@retamiitgd diGNSE Rh LRUPRRY YRR e ﬁ“ﬁ?} 1eR¥FRSHINVA the retaining
proxi mal | y- dlrec’@gﬂforce is applied to the unger rod in an attenpt

to over cofEmEHan %Eﬁb“écrpe?fm" "é‘g@?&ﬁ'&é‘f’r@ﬁ'ﬂem}ﬂﬁgﬁ@ﬁe i nsi de surface

of the barrel. ByTﬁ@sryﬁhg"bgaséeHﬂlyQﬂmld dnfboeiR e PraiablQ sHonEsH fexibldtferteadi al
projection or ca face {i)r ovi des adgl tional force for engaging the

shar p- f r eE"BRHE"S eﬂ’ﬂ%“‘%?éf’r%tl wddhesiferallof tha Rlunerrrof fr allowips ©gr f ace of
t he bar r eposit@@ihgéugnb A@g@iring Qﬁelﬂﬁy ob@e ﬂfmée%dﬂhlﬁ(ﬂﬁa sEpp&t fl"H@]Edé@leng )
conpr a ortion an ortion connected so that
he’t 2 gofheaf i Rine Bty s el S DHEH G RFos RO e ¢
respect to the d|rmeahtamnrgteleamnucﬁmee&gpdrhlagaﬁirmef 1ﬂéllhcﬁ|apfr@cﬁrﬁﬂlyl’aﬁﬁ1w red
to separafe the dj st ort ., Brief

Descri pti on arory (P%Cte agl\RnSH acel%—‘? S]Q’“Egi & PaSitioniyg © gf“é 3{ dYn8w of the
Syringe assemiby 9f thd sytihge asseedBN{The syiRpd dsebly may further mcIude a radial
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25 outwardly when excessive proximally-directed force is applied to the plunger rod in an
attempt to overcome the locking element’s engagement with the inside surface of the barrel.
By forcing the cantilevered legs outwardly, the radial projection or cam surface provides
additional force for engaging the sharp-free end of the cantilevered leg into the interior
surface of the barrel.

30 The plunger rod may be of two-piece construction comprising a distal portion
and a proximal portion connected so that the tangential force required to rotate the proximal
portion with respect to the distal portion is less than the axial force required to separate the

proximal portion and the distal portion.



50f Fig. 1. 3-3. Fig. 2 is a side-elevational end view of the

proxi mal end of the syringe assenbly Fig. 3 is a cross-sectional view
of the syrwoO80#8@SAbly of Fig. 1 taken along line PCT/US2008/0F58¢. 4
is a perspective view of the plunger rod of the syringe assenbly

viewed fromits distal end. ﬁgﬁbogce;ﬁob%fﬁle%fa ?gtive vi ew of the

| ocki ng el ement of the syringe ass y viewed Tromits distal end.
Fig. 6 is a perspdtgiliea sideslestionsheiew otid sigings 4spemaleoder FTPSH i t s
proxi nal Fig. 7 is a perspective view of the stopper of the
syringe asserrtb y viewed fromits distal end. 15Fig. 8 is a
perspective vi ew &g & e sidecipyetiongli cagusigwfof @prproe&gnabwjl)afﬁmsyréf}ﬁa asspmply g
is an explpggd, si de-el evational view of the plunger assenbly. Fig. 10
is a cross-s ctlonal view of the p Iunger assenbly of Fi 9 taken

al ong |ine 10-10. Fig. 3is across-sectional vigy g thg gyringe agspmbyy ‘éfng%g “ﬁ‘é’i‘ glpng line
cross-sechipnal view of the syringe assenbly of 20 Fig. 1 taken along
line 3-3 showi ng the syringe assenbly before use. Fig. 11Ais an

enl arged partial &isodi-apsEpegnarieyp BIP?ﬂ‘“*{%PldOf@eﬁi‘i’r&geisic"btih’“fs?ﬂ?dat ed
90.

from its distal end.
10 Fig. 5 is a perspective view of the locking element of the syringe assembly
viewed from its distal end. \
Fig. 6 is a perspective view of the locking clip viewed from its proximal end.
Fig. 7 is a perspective view of the stopper of the syringe assembly viewed from
its distal end.
15 Fig. 8 is a perspective view of the stopper viewed from its proximal end.
Fig. 9 is an exploded side-elevational view of the plunger assembly.
Fig. 10 is a cross-sectional view of the plunger assembly of Fig. 9 taken along
line 10-10.
Fig. 11 is an enlarged partial cross-sectional view of the syringe assembly of
20  Fig. 1 taken along line 3-3 showing the syringe assembly before use.
Fig. 11A is an enlarged partial cross-sectional view similar to Fig. 11 but
rotated 90°.
Fig. 12 is an enlarged partial cross-sectional view of the syringe assembly of Fig.
1 taken along line 3-3 showing the syringe assembly after a first aspiration stroke.
25 Fig. 12A is an enlarged partial cross-sectional view similar to Fig. 12 but rotated
20°.
Fig. 13 is an enlarged partial cross-sectional view of the syringe assembly of Fig.
1 taken along line 3-3 showing the syringe assembly during a first dispensing stroke.
Fig. 13A is an enlarged partial cross-sectional view similar to Fig. 13 but rotated
30 90°,
Fig. 14 is an enlarged partial cross-sectional view of the syringe assembly of Fig.
1 taken along line 3-3 showing the syringe assembly at the start of a second aspiration stroke.
Fig. 14A is an enlarged partial cross-sectional view similar to Fig. 14 but rotated
90°.



Fig. 12 is an enlarged partial cross-sectional view of the syringe
assenbly of Fig. 1 taken along line 3-3 showi ng the syringe assenbly
after a fiwWex20888169638t i on stroke. 25Fig. 12A is an enl a§FaIPemssssy?
cross-sectional viewsimlar to Fig. 12 but rotated 90. Fig. 13 is an

enlarged partial g b3S ah&ﬁa!r%a%uwc?e@s 9&@&3&@%@9%@@%@%&3{ &fFigl

1 taken al ong line® the syringe assenbly during a first
di spensi ng tsken alkes lirfei3g3 sho@ing |tf53 sarngsabsamp @ftgrarseqoad dispeaaiss S©ke- onal

view simlar to FF%OlijzélslaHEnlgrgéfﬁ'aﬁgl A92Qectional view similakl tdFig. Zhé bht%o@ﬁd

enl arged parti al Ss-secti o view of the syringe assenbly of Fig.
1 taken abBhg line 3-3 showing the syringe assenbly at the start of a

second saspi rati Onﬁg 169K & nﬁké&d p;ﬁliaal ch%s 2di6Ml ALY %ﬂm@%g@issembly of Fig.

cross-sSecti onal W Si m ar to 4 but rotated
2008/ 109630HeTHYRICS DHEBiE a posmon o the mrtwgal CQmpqngnts i thﬁﬁ"éﬁ‘@éﬂ“ parti al

Cross-sec SWal-Ra8hSasEdRls¥erShie Ridke. 1 t aken al ong
line 3-3 rs“‘rfq’%@“y"‘ﬁg“g@??lﬂg% assaenbl y af tersﬁea s%cona di_spensi ng

stroke. Fig. 15A Fig W isan erlgel nogial frags-seqtiged V@é’ét‘i“@ﬁg’lﬁ%llé\?}"%‘?‘iﬁeﬁar
to Fig. 13;but rotated 90. 5Fig. 16 is an enlarged parti al

cross-sectional VI ew of the syringe assenbly of F|]g .
10 Fig, 17 is an enlargéd partial cross-sectional view similar to the syringe

assembly of Fig. 16 showing the interaction of additional structure to prevent reuse.
Fig. 17A is an enlarged partial cross-sectional view similar to Fig. 17 but rotated
90°.
Fig. 18 is an enlarged partial cross-sectional view similar to the syringe
15  assembly of Fig. 17 showing a discontinuity in the syringe barrel for engaging the locking
clement.
Fig. 19 is a perspective view of an alternative syringe assembly of the present
invention having a needle attached to the barrel.
Fig. 20 is an exploded view of the alternative syringe assembly of Fig. 19.
20 Fig. 21 is an enlarged cross-sectional view of the syringe of Fig. 1 including the
needle cannula.
Fig. 22 is a perspective view of the assembled plunger rod including the
proximal portion and the distal portion of the plunger rod.
Fig. 23 is a perspective view of the distal portion of the plunger rod.
25 Fig. 24 is a cross-sectional view of the distal portion of the plunger rod of Fig,
23 taken along line 24-24.
Fig. 25 is a perspective view of the proximal portion of the plunger rod.
Fig. 26 is a cross-sectional view of the proximal portion of the plunger rod of
Fig. 25 taken along line 25-25.
30 Fig. 27 is a perspective view of the stopper as viewed from the distal end.
Fig. 28 is a perspective view of the stopper as viewed from the proximal end.
Fig. 29 is an enlarged exploded view of the stopper, locking element and

plunger rod.



1 taken along line 3-3 showing a position of the internal conponents
in the event of an attenpt to withdraw the plunger rod after the
second di speiaigIsoroke. Fig. |16A is an enl arged part iradT/US2008/055847
cross-sectional viewsimlar to Fig 16 but rotated 90. 10Fig 17 is

an enl arged parti oss tional view.s t he

Basenbly o Fro. Tie SBREERLOMT ey BT b P el ebiRa bR e mee
to preyep@lungusedoﬂﬁgﬂl?A is an enlarged partial cross-sectional
e o1 o ot St TS A R o0 ot e LB e
Fig. 17 shemkegakmgillmcﬂjlﬁﬁllshwmg/theayrtngeassgmblylgﬁorbasereI for engagi ng
the IO%kI ng el emar%I 3lAis nBFnlarg?d:qa%ial %e%sge?uvgvg%rsﬁl?ﬁl tol %C%Yi)ﬁvlvotgﬂced an

alternative syri ngéa’ asse ent 1 nven edl e
attached ©6°.the barrel. Fig. 20 is an expl oded view of the

alternative syrin S f_FEi . i i S o
cross-secti ongl ﬁ ﬁd?%bﬁ%@? ?Iﬁé%r(g%— g‘?—:lnégﬂilgly ﬁﬁﬁ%’?ﬁg&%@%g‘gﬁ%
cannul a. 19taken along lie §1-22 showingahepeyringrastembly afiefirgfaspitationsobearbl ed

pl unger rod inclu | : | n of
t he pl unger rod. %igngzigg? gﬁlgé%%@éusg stp\%/cgﬂ{e?%&/ Wﬁr%ﬁ%gg%@?&%ﬂg& I on
of thdOpl 8&ger rod.

Fig. 33 is an enlarged partial cross-sectional view of the syringe assembly of Fig.

19 taken along line 21-21 showing the syringe assembly during a first dispensing stroke.
Fig. 34 is an enlarged partial cross-sectional view of the syringe assembly of Fig.
19 taken along line 21-21 showing the syringe assembly at the start of a second aspiration
15 stroke.
Fig. 35 is enlarged partial cross-sectional view of the syringe assembly of Fig.
19 taken along line 21-21 showing the syringe assembly after a second dispensing stroke.
Fig. 36 is an enlarged partial cross-sectional view of the syringe assembly of Fig,
19 taken along line 21-21 showing a position of the internal components in the event of an
20  attemnpt to withdraw the plunger rod after the second dispensing stroke.
Fig. 37 is an enlarged partial cross-sectional view of the syringe assembly of Fig.
36 showing the interaction of internal components in the event of the use of even more,
excessive, force in an attempt to withdraw the plunger rod.
Fig. 38 is an enlarged partial perspective view similar to Fig. 37 but rotated 90°,
25

Detailed Description of the Invention
The present invention is directed to a syringe assembly having a passive
disabling mechanism. The disabling mechanism enables variable dosages by the syringe
30 assembly and enables a selected number of cycles or strokes by the plunger rod before being
automatically disabled. In one preferred embodiment, the disabling mechanism provides two
aspirating and two dispensing cycles before being automatically disabled. The assembly
enables the aspiration and dispensing of a selected volume of a diluent into a vial to

reconstitute a drug, pharmaceutical agent, or other substance and then aspirating the



25Fig. 24 is a cross-sectional view of the distal portion of the
plunger rod of Fig. 23 taken along line 24-24. Fig. 25 is a

per spect i vVWOZ008/108f30t he proxi mal portion of the pl unge®OTa$2008/055847
Fig. 26 is a cross-sectional view of the proxinmal portion of the

pl unger 1 adofRfitufel QubsdreelbadGRoMeAPInde] RReBRePIundMFite recddstinfedd

perspective view of the stopper as viewed fromthe distal end. Fig.
28 is a pRIPEREEIAS IGPRH Bieliveed & DRiHEH W Em\}}feéﬂﬁ’é"&“‘"f"?gﬁs%@“ P Sl

end. Fi g. ddferk® cabe el sah@6difotdl: 0de the VhiaWe of the iBsiaice pR@kied Intciké Ng

el enent and plunger rod, . . Fi a 30 is a sid -I,el evati onal ,
cr oss- sectiriBabargl die syinghis adpgpisally dirageR 2y ha ECUgRT FIEHYEFFBY of
Fig. 29. retracting the plufik@ rod3 Whick actifatey thadig®ndaedhb@im.Cr 0ss- sect i onal
view of the syringe assenbly. of F,igc. 19, taken, al on% Iiﬂle ﬁﬂ1-21
chowi ng the syri ng CreBlnegRbaTsmgR &typled by i agial BeyRmeat of e e gy
partial pefisResti t the\siee Sarfal hiallto the sfobkr, by Ind¥itg ieqfl @ig&do®M.thd=i 9. 32

R TR B e T T AN KR
a first ampiehihi dtheStappdtauithirdsPect D21 plisngairodNTigrdisablingaicchaalsm moves
pers p%: t tYueougA z? \slgrigsi cg? s{agés bg;?evléris%g th3(32diI'lE::)CL|IZitOH I;)P Enca:' E,Sgl n%oqrgrgént of the plunger rod
with respect to the stopper to move the mechanism in a step-wise manner tolthe disabling
position. The disabling position of the mechanism is attained by the relative movement
between the plunger rod and the stopper and is not dependent on the position of the stopper
within the syringe barrel or the length of the stroke by the stopper. In this manner, the

15 syringe assembly is able to dispense a desired volume of the drug or other substance, and the
disabling mechanism can be actuated after the final dispensing or injection stroke regardless
of the position of the stopper in the syringe barrel. By actuating the disabling mechanism, the
stopper cannot be retracted to aspirate a substance into the syringe barrel but allows any
substance remaining in the syringe barrel to be dispensed.

20 Referring to the drawings, a syringe assembly 10{) having a disabling
mechanism includes a syringe barrel 102 and a plunger assembly 104. Barrel 102 includes a
cylindrical sidewall 106 having an inside surface 107 defining a chamber 109 for retaining
fluid, an open proximal end 113 and a distal end 115 including a distal wall 117 having a
passageway 119 therethrough in fluid communication with the chamber. In this embodiment,

25  the distal wall of the barrel includes an elongate tip extending distally therefrom and having a
passageway in fluid communication with the passageway in the distal wall. In this
embodiment barrel 102 also includes a needle cannula 170 having a proximal end 171, a
distal end 172 and a lumen 173 therethrough. The proximal end of the needle cannula is
attached to elongate tip 103 so that the Jumen of the needle cannula is in fluid communication

30  with passageway 119 in the barrel.

Plunger assembly 104 includes an elongate hollow plunger rod 108, a stopper
128 and a locking element 130. Plunger rod 108 includes a proximal end 111, an open distal
end 110 and an interior surface 116 and at least one aperture or recess 114 in the interior

surface at the distal end of the plunger rod. The recess includes a distal face 121. In this



Fig. 33 is an enlarged partial cross-sectional view of the syringe
assenbly of Fig. 19 taken along |ine 21-21 showi ng the syringe
assenbl y dwiO208/K943Dr st di spensi ng stroke. FIRET/UB3008955847
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enl arged p@gtitdids pﬂﬁﬁmgtfﬂomhe@eﬂwg%leﬁ%mhd InelubidsQe le( ofttHoss dRleat 26 i90.
25 Detgjled Description of the Invention The present invention is

di rect¥d ts ﬁmg‘iﬂfm%éo%f%‘g%‘ﬁﬁlbﬁssﬁﬁﬁﬂ’tﬁ &6 Pﬁé?éﬁo%cﬁf@&%?q WY exE Hani sm
The di Sablpr@@nﬂmmnths EBaRREdM RSt ki malembdaﬁxaﬂet&r&afe tWeatléviengms 30

assenbl y bl es a elect d nunber of cl or strokes b
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di | uents i ndiveardly widad blii siir€ee 18 4t the ldBtaberdrofl gach phihe MaLRd khrtats. agent , or
other s “bSFo%{:‘e?- ?s p?’e gra%ljr,'] 1enrt]eg(’ri ?rlforr%%(l] n[Qhérrrxllgplastic material such as polyethylene. The
circularly-shaped sealing element and/or the peripheral sealing surface thereon may be made
of elastomeric materials such as thermoplastic elastomers, natural rubber, synthetic rubber
and combinations thereof.

20 Locking element 130 includes a central body portion 148 having an aperture 152
therethrough and at least one cantilevered leg 150 extending distally outwardly from the body
portion and at least one finger element 154 extending inwardly from the aperture. In this
embodiment, at least two cantilevered legs with each of the cantilevered legs having a sharp
free end 155 directed outwardly for engaging the inside surface of the barrel. The

25  configuration of sharp free end 155 can be any configuration capable of engaging the inside
surface of the barrel, such as a sharp edge or one or more pointed teeth and the like. The
locking element may be made of a variety of materials, or combinations of materials,
however, it is preferred to have the sharp free ends made of metal and it is also preferred that
the entire locking element be made of integrally formed from sheet metal such as stainless

30  steel.

In this preferred embodiment plunger assembly 104 is assembled by inserting
locking element 130 into the distal end of plunger rod 108. Boss 134 of stopper 128 is then
inserted into the distal end of the plunger rod through aperture 152 of locking element 130 so

10



reconstituted substance back into the syringe. A selected vol une of
the reconstituted substance can be injected or delivered to a patient
where t he WOI200880830t he substance that is delivered carPI@SeeNe/ 05847
or different than the volume of the substance aspirated into the
syringe bapfiehmiethes RYL 109K chP o QiR i Gk UafRPLIEHR 1445 dlehf)

i njection ort dmer ver@és rogtg btfl) retrac{g’rashgﬁét hea ra)%)ungelr rod, v\/mP?:er
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st ages by noer;@reéwrfa itg qesads 16 C@racflwethas@realpr THHoerR Hic phmeertied

pl unger roghhiily orﬁﬁaﬁeipaée@ stte;lﬁemﬁtﬁcﬁ@%emi)& 150 %SotiReheMBEHMAIS IS T @
step-w se nmanner to di sab osition. The disabling position of
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the stopper within the s n e barrel or the length of the stroke by
the st@ppdidinthe BIEResT iedn ki Hecopggyed wemaﬂge@ﬁ%weqeeee Bdorafowing
di spense ainfles hﬁﬂdndxr@fhemef ra& stbpRr Wiiti@spREt & thB §lundd RSt M6 GoprRNLREL he

di sabl i ng nechani sm can be ac%eraiﬁégl after the final disp ensr ng or

i nj ect i on '&ficHRE IS §aPriagwey Q5tienad; aerimt! bt HE r%*‘tPB‘iﬁﬁ‘esrea i‘nﬁ" t he

syringe balefreht 14BYndtek bt GlichdiSiofl i lie ighg TRCARA diMBnsibM6f thd RAPT
cannot be [etracted to_aspirate . a substan‘f into the syringe barrel
e ehd 62'1;‘

but al | owSeHRYF &8 sfisdndnEis: HeénaRbilizee memh F Phgerdpengipn fogopfact the
di spenged inn2Odeth@Idf thaGyiinge biree] eidinkpags, fmah @Mrﬂg@memﬁmmmstmo havi ng

a disablin chanrs ncl udes r|n barre and a pl unger

assenbl y f%hl 1B S IPREET %20 f“ﬁ@PﬂHﬁ%S‘%ﬁ? ﬁﬁs R eé'%é‘hﬁ‘l PR havi ng

an i nsi de ssisahzutly pﬂl@ffel eethe Biings the @hﬁgﬁb@ﬁ 1160hé positiof iRk®dtetign Figelild, an
end. tal wall

S vt ngrel 145 Bringg sy B B il Ttk und e iR mBar e 8 ¢

t he chanbéarrel.l n thi s errbodl ment , 25t he distal wall of the barrel

i ncludgs an el ongate endin her fro g‘thavr ng a
passaggway in fl u?& wé%’r‘r‘?‘r”u% St(?a ‘r'ct)lrr ﬁ“t‘ﬁéﬁé nger JERA E he di st al
wal | . | n tihbsliment includes a first aspiration stroke followed by a first chspensmg stroke, a second

aspiration stroke and a final dispensing stroke after which the syringe is disabled. The
disabling elements prevent or inhibit movement of stopper 128 in a proximal aspirating
direction thereby limiting the function of the syringe assembly to a single use. The maximum
25  number of strokes being limited by a number of axially positioned detents in the plunger rod
and the number of axially positioned boss detents on the stopper. However, the actual
number of strokes the syringe may make will be determined by the position of the locking
element with respect to the detents in the plunger rod and the detents on the stopper at the
time of first use. For example, a syringe with two plunger detents and two stopper detents
30  can be supplied to the end user as a syringe capable of two strokes or four strokes. This is an
important feature of the present invention since a single syringe assembly can be provided
with different stroke limitations before disabling.
The syringe assembly may now be used to draw liquid, such as a sterile water

diluent into the chamber of the barrel by applying a proximaily directed force to a thumb
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Proximally directed force will cause the plunger rod to move in a proximal direction while

locking element 130 will remain relatively stationary due to its connection to the boss detent
on the stopper. Proximal motion of the plunger causes the locking element to move distally
along the inside surface of the plunger rod so that the sharp free end 155 of the cantilever legs

30  moves from the proximal-most axially-spaced steps 120 in the plunger rod to the second
more distal axially-spaced steps 120. Proximal motion of the plunger rod also causes
outwardly extending ribs 142 of cantilever arms 140 to engage distal surfaces 121 of recesses
114 in the plunger rod so that the stopper now moves proximally with the plunger rod

drawing the reconstituted medication into the chamber of the syringe barrel to an amount
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25 configuration of sharp free end 155 can be any configuration
capabl e of engaging the inside surface of the barrel, such as a sharp
edge or onwOR08MYPE0 poi nted teeth and the |ike. The | oddTiip2ensEnsSHt
may be nmade of a variety of materials, or conbinations of materials,

hovever, 'c{ereh‘ﬁmpdrlﬁftﬁé hef Arﬁ dbﬁl\f:%eto{ﬂﬁe 5113@&;191“0&“9@“ ﬁ'ﬁﬂ?thgﬁl@l@urﬁ’ﬁf met al

and it is also preferred he entire [ ocking el ement be nade of
i ntegrall wwmrﬂwwmmh@t@ﬂt@eﬁé%e&@wmw gy gjegdigption that

In this prgfg {(&&%@J}Mtﬁ%a@m&&%fat%smxsela%na%y%%@@ome
inserting |l oc el'enent 130 into the distal end of plunger rod 108.
Boss 134 cppmgﬁr@pﬁééﬂhmsePfsm%rﬁ@ﬁtwenserted into the distal end of the

pl ungers rod througihe 3paipt wsanbhﬁaf@éprkéaﬁﬁh@gu&i 1§m¥eam§3[@r§&condtah@-t
cantilevered | egs 150 extend toward circul arli shaped seal i ngelel enent

144 of thémgkfbipﬁ@engégolfq whidtip hesbifustrteginies. §5-avy Et@medwanon is delivergd
will be explRipRed: byppBing adtAl Hu’&%’d@br@@{fotﬂ%r pluﬁg&&o@&dﬁﬁlﬂ@&egﬁﬁ@ﬁ'ﬂiw is

then inserted into barrel 102 through open grom mal end 113 to the
initial pdMProA 2idfstal dirscherpwith Ws@lﬁlt@?e b&rie]a §thg pIAnger Fpdiaduancesiin g

posi tion Qfistdl BRect¥ ihd S%a@n%?tfftsharb 86&dra 9133 ¢ iR Mckihgd QlenSniRati thd @4d
withits sharp fre 155 contaétlng bhe |3}ir|or urface of the
Piredepsddl e

pl unge%’0 r JePsphlERgs ?Symif’f axallys osinggaentfigallyso 134
IS positi QRednden clapedtd 1S ﬂtézocm‘ng kKt Rge B{re@ MR [istal-30stSexlihdtpdurthder1@er
el ement s 12%§ont act '

rox mal ly o S detents 136.
Qutwar dly L RTRGNS fabrbrst 51 meS et Woeqcest 5. Hsn SRS 1o B 1 n
recesses blinger4od doniabte thelstopgrebothabe st@pb&n&ﬂ% phunger i Yho\gUSWRAd the distal
conpl enent éh rece s 114 for allo nglvi m t ed . | al novenent of
he. st oppeh B i LR EBE TS 1 FEm BT AL EBHE eI EFEIE fur ¢ her
incl udes stabi | i ziThgsyrRgbssenihphadasw beaarvedd Jai csxemkdbedmarhed eaagect to
seal i ng el nt 14 n outer djnmens mpl L mentin
other | di metETB e B R uR o S eat SERG O RAT e sty B
st abi | i zi ngtheenbeill ddt: thakcldng derhenr todiisaBln heapririge. Smnifiadty, dshvest15i nner
st ace oA RS ] égfcegﬂka%?&“?lﬁ?"%‘i‘%%Wéf‘% Wpded,
nenmber 134;lunglera¢d to lmoeem sttort@luntasacdasmalhe slakg fyeeadsalsh ef the ckihgclgsngp of
tsgrel ﬁ%}%l gggst aen«? ﬂ.fdlbe priun er rog at é[nlgzggg: él!leflle)s:jl tlr_a%eggi rfltgcu els cﬂ v?apd 11A,
chanber offuttliee pﬂoaméhotxmew]dngerrmww:)msrsthd)b\nhe tohleng)qﬂemem ks emgagdmenhe
pl unger as i des i r SpLrati
B roke. f ol Sy Szt bR BUARR. BAUGHERS ulibdls R2R7 Al ilce
stroke and2jorf limabppdr is pmnn@tos‘ormﬂerpeﬁeb@ndsmm fmtherhmo sf;crsym bmscl
di sabl ed. i
ot opper - 134T Bl B B Re R Merp 8 brbo i VRRERE st
funct i2dn ékcardinglyyindreasrs farse trpyll yhetpdungergphepit of ths emn%@rmhmum m 2 5
nunber of i
detents i h&%eﬁgh?&ﬁé;&g?&r% éﬂéhﬁg‘% ﬁxrpﬁhegggﬁrg%g hg];[ﬁ(c?lgk ?ilmlnxom ?lh%lr?e ‘boss
detents oHig c&@r@ﬂmg pr@mde Rloweareirea 126dn tie tigtal endwhiibe pluogcr sedrabdug shettath

Syringe NeymiBiG MelehdsQe tﬂé%cgfn le [ shﬂﬁyrt Hel1b@Fhe® n‘ren@mh ﬁﬁ;&hﬁ]@

element with respect to ents int unger
det ents of (9 ¢ngagsttgipsde surfagetpd thejbamel oFurther, §te ares @t thfFQnd of sba ppinger red on

Syringg Wik hreh WouRl HOSRSu: S5 RbSXiARM 1d WRpsi APRELinFELEDE So that if the user
accidentally withdraws the plunger rod a second time before delivering the final dose of
medication the medication may still be delivered even though the locking element sharp free
ends are touching the barrel so long as they are moved in a distal direction and urged not to

engage the inside surface of the barrel by the cut-out area and the plunger rod. In this case
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30 can be supplied to the end user as a syringe capable of two
strokes or four strokes. This is an inportant feature of the present
i nventi on ¥Oes/MISIngl e syringe assenbly can be provi (REd/sRE0R/055847
different stroke limtations before disabling. The syringe assenbly
may now bgeysadroliy E%4tk br%an?ﬂfhhs &% nRdist Ehrd'hlel? s YRYehl deflbrlnbigdilori Nt 0
t he chanber of the barre y applying a proxinmal 'y directed force to
a thumb peshup fieendnf thhockippsiphel’: end of the plunger rod while

hol di ng the syringe z@@%% o théuribl YBhE ?ﬁa%t 1'11%an191% provide @Akcdntifuint Ni S
causes the El unger rod to nove proxinma h respect to the stopper

until t hestchaa BpRss OFPreeation preiie rnéfalor @gfgceﬁ@er%v@saw%trﬁfq in Fsa dhdp

i nner §urﬁﬁfﬁ9nﬁaﬂ,@v9{hetsxg% NS had f@@aqd%@%%&ﬁ@talemw%mswlmeﬁ@r 122
of the proxi mal nost axi alhfé spaced steps 5120, as best illustrated
S

in Fig. 1surfaggafghe taueh hyFishiBsyinge durcd 404 ingludes 4 diseqngRuty di hideran of an
ext endi NGjnafay &é&e@pﬁﬁ%ncmB@insﬁwufrﬁmo&%@th@faar}elnemmﬁ@&ﬁ&aﬁnelaét4 in

the plunger rod as best illustrated in Fig A. Wen ribs 142 engage
di stal suPPieieniz] lstaﬁé“‘ﬁ‘ﬂ%EB%PTOJ"%“‘W%{W‘P%’P’@%!|a‘i"ﬁsﬁ"F“3?d\ﬂE P60 rEwpEEE to

the barr elysi@ssirfage. ﬁ*hb'ﬂﬁ&fnnﬁuﬂ? niﬁﬁ%@%}thér 16n S KPRBKIad pPoiL@Bh, MR WSk lar
proxi mally, through actign o | unger rod, until the de5| red

vol umd0 of TeF§sg Bl Re PEMPTS PFYiREHQTS OEW&?% rShaQ%d Qap&eniosiine gemenhellyser .

The | qui gostliohdtedthit me bhel @magdgsshafﬁaﬂee@ﬁmmmcﬁﬁgameﬂ 1B®0icQurheyi al
of dry nmedi cation su hilized medication, for reconstitution.

This fir s’t“cra?sgﬁlﬁr%‘?ﬁgthgfl%‘!%éd mens op WA BT AN Bige %@ﬁeng t he plunger
r1 (232 in a di S'Ej alj drﬁeq;iésbxﬁ@yrvﬂgb hs@erﬁlﬂja ﬂﬂo?@:idﬂengb@bdfni&lnt ov&h ;ktlﬁf ﬁ@hev{ndeallﬂge
is prqvided on end. o e barrel to p, contro

ot on bf SHPE PSRRI oS B DY S grRTE of e Ty RLh G

: | ESM atslgdngandlspegsng tha dituret 1ﬁtﬁé v1aa60n'|&:hﬁngli Mﬂggfcg foad rémmmwm iﬁ’aﬁinky,
ocking el e 130 es Wt L ag 0cC

el ement. i I 25 RS Rrotped Finee Botkind B sviree ot el FusrBecin -

sl i de fr osntche of)thX)irﬂigd: TheS¢ledial aiﬂﬁ:&ntdalfﬂie@écoﬁﬁﬁﬁitedb@lﬁ;ﬁan&ﬁh@fﬂe ebyal bt di ng

up incli 37_an second detent. en th

plounger plo ﬂza(')]r% Fvg] ercg?n(%bmééa? atq?%éscéét?l(? @Pe Bl | Ths &e° ASOT g'520i n

a distal aﬂudnmtall@rdlsamcﬂujtewm findl h@ecﬁbmmg»eé b}rmderilmg uﬂe &ﬁdaamxgﬁ thei qui d

di | ue fr

medi ca |on8v fﬁh?ﬁ?ﬁruen mthEig%S ns'P%/ rﬁ%t'?n?t?e(? . 1&‘%‘%\%’1 gthonaétem xed

the syri ngemp:swmlblge of the syringe plunger the plunger rod is retracted to activate the disabling

mechanism to prevent axial movement of the stopper toward the proximal end of the syringe
barrel thereby preventing the stopper from being removed and preventing reuse of the syringe.
When the present syringe assembly has two or more detents on the stopper and
25  inthe plunger rod, the maximum number of strokes the syringe assembly will allow can be
varied by the initial position of the locking element with respect to the stopper detents and the
plunger rod detents.
Referring to the drawings, in particular Figs. 19-38, which illustrate an
alternative embodiment of the syringe assembly of Figs. 1-18. From a user's viewpoint, the
30 alternative embodiment of syringe assembly 200 functions similarly to the syringe assembly
of Figs. 1-18. However, syringe assembly 200 contains numerous structural and functional
changes intended, primarily, to improve the tamper resistance of the syringe assembly.
Operable syringe assembly 200 includes a syringe barrel 202 and a plunger
assembly 204. Barrel 202 includes a cylindrical sidewall 206 having an inside surface 207
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of the present invention nmay now be used to withdraw t he
reconstituted, ready-to-inject nedication into the chanber of the
syri nge baMOs1008/14863pest illustrated in Figs. 14 and 14&RCTHIE2008/055847
25applying a proxinmally directed force to the plunger rod while

hol di ng t hefisyyd 4 sEMbE0D edr re:f’ﬁlegﬂmlamépat Pr&GHAEnd 1R d Wdlsta: GRAYIS t he
plunger rod to no [ irection while |ocking el ement 130

will renallwlqdétg&tct%Wllgtﬁtqveﬂamsswﬁgax 9 thesetiegpghde {lpid SOPBURIFALIOR s 5

detent on wifh@hcSh@RRE! In thik @xbiEhentBid dial Yall bh@e Btrwn geld&ay §1€§ga’&3'ti%:
| ocki ng el epent to nove distal Ig ‘al ong the inside surface of

pl unger r @8 egendmgdistally thepedipp 2p VNG dcpass8gs vy T e @é?ﬂli“rcé%’r‘”‘tf\éb“s 30
moves fsr opadshiewiy @thd ddtal WRART 1Akl 8mbodiS A6 302240% idolied Mndelle cmuiager
econd nore dis axi al

rod to th I spaced st 0. Pro i mal
moti on of %?ievmg&ﬁ@%ﬁlmtlaad iﬁs%‘“&%lt?%i" vt,étnaﬂnﬁs ﬁmqsb s 142 of
canti | eveproinis edddid tﬁeqlem@gﬁllﬂisa&@he@uetoa@eesupmﬁ s@thal tBERMSLSE thd 4 I N

t he pl unger od ) he sto oW noves oximally with the
pl unger r 8&F¢ C&W "?FL!’# Wﬁge&vﬁgﬁf“tqﬁ@whe chanber of

the syri nge obar r ePluh@eraﬁemap 204 mcldst ah Sbnge HoMow PRnges R 2033,@ stgyant age

Che. ondnoare. Aot ok pim 1o, Eresir RS A00 "6 Rnadr P 61 St can

be del i vepgsh, didtd eﬂezmmmm@ﬂs:wwzﬂhmuammn atreriohmrﬁatemamfrhuaen&mdrfmt by

t he pl acement, of t nufa 5The
Syri oo adEles bl SprERRPABL TR Mr i fntid% o bl PPRRA i 4, S ocond
and final pohum}nmas;umomdj@ﬁ@ immnhael”axiaso@asfg Thd Ildﬁi&lblﬁﬁ@ldg in&luﬁtsgﬁhstal

15- 15A. The di atlonl 0,the patient
Setany e Bl Akl fcf 5, YT Sl RELAEH ord M BRB Rt |
nove ilA asuifas& wthmblmxgc:tmda mclndestfoureslplacipatted déthm btsrw:ei twoéstertmﬁl qakh nger

rod advan I r n men f sha
195 of " ety efh huiteibR ith piEb @hat W BRRBY FERRL e s et B3 122
of axi al | 925yt strdpsing 20lunoudace2Réat in disiahendek ending indaglydtonyths 0
that fing e locking elenent ride over the
di stal - rmfs?ltienlgftts? Ogmje%ﬁ\‘ng%éwiw of the boss detents distally past
t he nost di stal b&gmved%%ifemludrssseaWnaaimdnezzmhstlag & yeripbaralsgrfgke @8iger r od
cont aghs d
Fover 0t hio ey LBl il e AR A birl elbal Aok R PRYEY | e
chamber t fies thgtsealing clpmens a deanip at 16BTone bsw@ngtemal@smm;)hqd indss now been
used and didnofiddYinkr® 2R H bt AL HHe Bkt GRS LBV %%Wan?l unger
rod in a proximal direction to refil e syringe as
further ugefeablylinclysig g inche SP@@R%“&D@WEmtoxmlldumbﬂ)ealtdhdﬂlmysurfage
Speci fi capdia hddisREs of bdch 8 hh@inBishel Burfal E%S Tlh%g Vﬁ:@ﬂméﬁ@s f TN Qg the

u

pIunger rod in a proximal direction w nger rod to
nove & shEPR{IN et@tt&ﬁb?é“&ﬂtrtettect qeréhessmms by p Singible sonmesao@fzsi 4nd dpfiningd ang

clip snapx2frpas 3t hing B%rdi](mél h:@gé:&ﬁ @&%Ece%@ﬁjg ;ﬁn@nﬂoxﬁﬁ'@l@@ 92 {nd tﬂ ggte

surface 107 of the barrel ) proxi mal “noti1 on

pl unger viPf Padfer ipdpg il “Wmt ﬂfehq RS’élI@PIﬁQS @Betﬁﬁitl regesg Adfade tint t 0 t he
i nsi de s uinitagigent theRerdlab Eéﬂlmﬁé Aem@lid positiBn@d obhRite 31(%:? of thv% bRirated in

Fig. 17, cam surface 125 on th st opper is ngSI i one orce sharp
free endsPorEsT ¥ifh F%EF"WWF%“?‘H@‘ agjd I“rﬂ&é’tl?}bl?fﬁ fablydly threesfrangible pr oxi mal |y

di recsed cfo@rieﬁﬁbnls SThESRM giblR caﬁheattan@ﬁ%retfé?aﬂlmﬁ&%? [)Jei(ka[)fééﬁﬁubreﬁﬁ e§y“ nge.
25Accor di.n i ncr eased force to pull the plunger rod out =t
syringe ng(ﬂ]'n\é ,Lherre:tg]mng g em@nts to parts of the boss and/or seahng element. It is preferred that

the frangible connections be integrally molded from plastic material, A wide variety of
materials are suitable for molding the structure with polystyrene and polyethylene being

preferred. The frangible connections can be anywhere along the interface of the various
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i ncreased force of engagenent of the sharp free ends of the | ocking
elenment into the barrel. . It is desirable to provide a cut-out area
126 in t heWdi90%10968Ad of the plunger rod al ong the pat PCITUSRS/08EHT p
free ends of the | ocking el enent for supporting the | ocking el enent

and al | owieighehis d&ﬂnﬁﬂ?&g@e b&helrp 5 HEcopohdtn® thelshe alidshiRlof theur t her,
the area at the end of the plunger rod on 30the area around the

: ( : : h
cut out cari™BEbkspmEgions o franghipfrapectiphean alse ke Madedty eRpiretingdhe ghementsy
the user a@iEeRinglbleadiéstvedr BBintngehePatiBCH a Rchaicd AHI afrhngembef or e
del i vering e final, ,?Qse of, nmedi catjon_the nmedjcation. Sstill be
del i ver ed ”éb%ﬁhefwaﬂiﬁ?f 1figsarq it %&PW‘&W@WBQ‘F‘F&?HW‘?"Q@“ 8HH§%£}‘%WHY
togchi rsgdtnlit@debaﬁﬁoaire Beéingd Referrats Thhayppaﬁfepfmaa? ihﬁgﬁgﬂfo‘ﬁh?i ogdi rﬁcti on
and urged not to enga e inside surface of. the barre t he
Ut - oup - st BEneRIS RS, Ther Peafemen P BighdTset gk S BURG ¢ he
cut out SUPRGIbE madeel elastdinkSe hbterialdt i on and hel ps prevent deformation
of the sharp free end of the Jaqcki el ement. . .1t is al
W thin the purvi okogne fimedr LOSFHRR, EnET B aoripn P beving an apdiufe 153
di scont i nitieteyhrsughhnda east e estiledéredle P HCxteading distaliySoutWirely ifidfn 1BeiddRC e
engagefeneodpt e keps A RSt B bersaie oRey B BE e iR o Bie
interior smbfduoentaf least evdantileveredlegs it cach®f shgichmilireisa fepehavin@2 sharp
oroj ect i onreq 5158 brftiolelfing RFenefis B nde BHFY & feptE hE
enbodi ne nponfignmﬁemfishmp fr@/enid 4 5Hennda ayl canfiguraign papable of éngagingthoinkitie
barrel an i nd..t he inside surf T :
di scont i ngfr?‘%é/é ﬁggé lg‘g[erlgg&g ﬁ§£ %g?%d%?oré)ﬂe Annur ?mtﬁc?%j?ﬂe]é?&g?llfkean annul ar
10 redéss or one brthivembodimeitgetkining slementr234 eSbesomphapefdrablg irchgege

troe ond. Toaar PRy RED AR Ao Al b 2RI T

t he | ocki inglud¢sarfisnibletemene223aomedting nethipnsiiiehingdug dndclee sidewall of the  The

present Sy, I QW i rggq; . i

devi ces bgmg%eggo&%ﬁ&ﬁg% F@ggﬁg&%slgﬁgfﬂg%@ﬁén , 8%@%3}&%&9}9{( ﬁlgﬁ]%ser at
the time Binggsesserely. hEhedrmmyriage ap thewtoppsr vaill comape the digs pe ths iphigeetr hoel
diluenp izt ' ) i : st

r awi g o e b A IR bR e RO it |
t he syri nefexigbedgs after ddjchpesifigninztltas 28@ ermarnvs ingé axid eecsss 23 gethe Ttapper.
sel ect ed AFRHNe eRbiahbEink i : ar_| 8ss
than the full vol Erre reggflﬁgﬁlu%}ggﬁg?%géaﬁ%%sg? %‘%%Fgl%g {ﬁﬁgx lat}sleengsl The
syringe a¥dBrRopiionias W wyddhis eltipyshigipsayificeslativg axial mogor, onlat matipect | on
st roke bybdi\eééﬁ!i}ﬁlﬂﬂglgérhgdQ]!dl’t&c‘&dpgé}. of the 20 movement pf thga pl unger
rod f% m t he di spensLEr;i? direction to the aspirating direction. After
the i ? ection st rigie ipfiakpeitianefitheguringe as gest tunieatss) ip Figer3 1 rod3 4

r et r act ediofl@ng@ddrhentim ié ﬁt@itﬁh&&hhli&ghd?ﬁﬁbé&fd§iﬁst&ntfﬂétﬁ AlindBidr@hirface

novenment of the stoci)per_ toward the proximal end of the syringe barrel
t her eby pHEFainerrgoq rraxigaliy pleaxiafly snecadetens;225e Rovsaneraher23% ie pasiiionedgn

reuse of dpbfursysa sTgRkinY\bRMeAt180 B Bf SMfer S¥fkMY EsARIENMIbolATehtP OF
nore detents o%trge sto F)? and 25 in the plunger rod, the maxi num
X OpH el 2y

number ofPR¥ETE & ogitiinadisgs 240 pie pasitiongd iniabecessgs 2&tofhy

t he i30 tihd stqgsi. tThe Bosifontnaeugds @ﬁ%bﬁfguﬁhﬁf@ﬂ{pléﬁ@&hbé B8R 8&EsssAn the
st opper d | unger rod detents. Referring to

ﬁtentts ?ng.t.hgr , .

the drawi*FEES ©§ Hoyaimiicd axigl meNement of e 31gppepith Fespect lgdernkingerapd. The

al t er nat ipegitieniiogiare ii Figd. 31 hel 3IA[ dyiigee AKaBNI0M iOkadyiteSse for dBwids! OM @
user's Vil%\’l‘ﬁ?rinmﬁ cf]heqego L@I terlnati ve enbodi nent of "syringe asséenbly
200 funct ilonS I RPANI]OhDe 8EL syringe assenbly of Figs. 1-18.
However, syringe assenbly 200 contains numerous structural and
functional changes intended, primarily, to inprove the tanper
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defining a chanber 209 for retaining fluid, an open proximl end 213
and a distal end 215 including a distal wall 217 having a passageway
219 t her et WORQEAA0PG30 f | ui d comuni cation with the chanbdCTAISA008M55847
enbodi ment, the distal wall of the barrel includes an elongate tip

203 extendi ng di sx«awlwbetéﬂs&ﬁfme%bﬁn& d?aw;mg@} a&eﬁﬁwewelﬁbemmem d
communi cation with assen% in the drstal wal t hi

enbodi nentnf:lﬂa?Sraefrrstzwraa?rs\%erk llebﬂf'ééaya fﬁ%éap@ﬂeaﬁﬁﬂbm Sicmd HS&VF‘H@ a
proxi mal a&sie &Zdla fn?al gtkp%hﬁﬁg &g éf%?wﬁleﬁthesm Ehn%zalsm&r ethbuRM@Rg The

proxi mal end of the needl e cannula is attached to elongate tip 503 so
that the FERERS BFVeRHY ipeidPevemantof thy storper i anrerigial spining E%EWn wit h

passag§walhebPlimiting e fﬁh%ﬁér%f thel R LR MDY S 2 angenR! YheBdkimahuedes an

el ongate hol | ow pl unger rod 208, a stopper 10 228, and a | ockin

el ement 18Frokgs (9?1‘@&{‘@“‘]?51 RyrfgwmbriR] asigly R%&‘P?P&é‘%‘e%fs fortbsce prgeT ) a“dzt%i an

open di st a&m&asf a%fly Pasvrioned BosSici@tswalthe stobgerWHbReRR thd el dnbsbrf ace
216. The in or surface mc@udes at Iea%t one detent 218. The si de

wal | incl i SYERBHP YOG bodeeranad BY BBestoaaf g lockige dement with

proj ect i n@speﬂﬁt@ tHeliiete ¥ indthe SIERE 1@6 anthhedemw dnitRWtdpger atifhe kime biiGesusa
dlstal face 221 and a proxi mal In this enbodi eat
R gl

| east [BnelGEEE/IC- Y105 "‘”t {%¢ PIB‘?gei %SFH@B”%SFOPPW@%P%
i ncl udes fhemidlﬁwaahlsym%aa@emederbvemtraceEa;&owstrﬂcebm detents on each

side of the plunger rod. Each pair of dete referably shaped to
Form axi al |y spacite itese 5B R noR e et Fulrtn iarR gl BRGHE "SGR ace
226 at i tdilentditakheehadntex bixhelbangl byrupplryalk ¥ pfdi(m_iﬁll'yhﬁedteﬂtf&lbt @ra thunif-ace of
L D e 287 B 9B08E 0 S SRR RE STBR Ao e
the b&¥r eiﬂlustvétebusﬁgnﬁirh&irBZBBfInsmaﬁpmé ﬁlum’eﬂroﬂmmhbye froomaltyheittsesgpkdt By

I
i RN S T L PR T R
axially stpaplangeamd apct ghp pabblyntisorddce 226 czfmlemn@d1maien®uzxﬁﬂlgepa2émstep 225,
ext endi N0, REH IR dat ESS Wik AMheniPhilllep RAoh 86 Zhkn Blorllf s 5! @

end of each o e 1'ncit ried sur op per i nc és a east
one 25r et 22219f pyitwhiogbigt220 Schtas spmedha tkdpo239né resampg)e}tmé)ry 234 the aogeb| e

connegd i op Fl%@’ﬁ %anaﬂgwétﬂ ;S&Eec?% tgg(ﬂa?rl ?h%%%%gc %oc% rﬁg\/es Px%xf?haﬂr 9% l:') gtal

| edge 239 Accept I'tioning unger- rod and
for |im tillugratasindfig. 38ai The @tﬁppthenmmpt'ﬂdqmmgallyu@rqugh i acaion okibess 237.

I'nt h! S eng%Qﬂ BE el tfnJ-' Ef?edavroﬁl ng)hémlﬁ‘% ﬁ'nﬂh@%naﬁ‘!b?@ﬁe?errggﬁd i#etgffn es(ﬁj e?g i

opposite es of the oss me eac arning e i'n
posi tion pref er abliby lipyid dhvestinfireahernlisr waggove badigbagahisio aFMied of drangi bl e

connect i QRS REELS)RFhhYe cao§ ﬂef]l%@tﬁ&hh&np &%&ﬁ%ﬁgg tﬁ% leng

t he retaini ng el enents 'to ar S 0SS an or sea
It is2yr éP@HrPééPeflHatﬂot"ﬁétfﬁmﬁwgﬁrmcbﬂedﬁwé@tqc@mswfbb hplding directiatrel. dol ded

from pl agh}g ﬂ’iﬁéeeﬂh?QprOVAHeWOQ%e\f)%x'nﬁzh\énd)éf tﬁ%aﬁ‘é]' t@hﬂ ?tge?roﬁlgbﬁo@lb)lf fefOr

nol ding the structure with polystyrene and
pr ef er r eParetEring wa gl the Brisgraesmbiioms l?@anll%éatedw\ﬂ%r@ aall 3ty a5 l:he

i nt er f aceu@bertrBEm¥RE RMBY, locking element 130 moves with the plunger rod dragging the
locking element with it so that finger elements 154 on the locking element slide from the
30  proximal-most to the distal-most boss detent by riding up incline surface 240 and falling into
the second detent. When the plunger rod contacts the stopper, the stopper will begin nmoving
in a distal direction along with the plunger rod to discharge liquid diluent from the chamber

into, for example, a vial of lyophilized medication.
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el enents depending on the geonetry of the conponents and the size and
shape of the frangi ble connections. A frangi ble connection can al so
be made byWORAHP43Ag t he el ements with the frangi bl e #ITEFN2008/05184Dy
joining the parts as in a nechanical snap-fit arrangement. Al of

these possibiliti @sheaitR diidndhdd thd§ophiliz¥d S¥GiQkiod N8 ntASROyringyent i on
with the i nteglral |y 5nol ded structure being preferred. The stopper is

pr ef er abl §SSPTAPLEGF WP PYSembsTRG RSNt IAERONRS Uae T &itheraw hegpoonspfueds gady-n g

el ement  angin@e: rﬁélﬁ%a@&ﬁhi@hﬁtf@zhmﬁ&@f!h@gyrﬁgélfaa%‘éﬁaﬂiwtﬁﬂ‘ﬂ%ﬂamm He. segda of
el astoneric nmater.i al ing elenment 130 includes a

central bd#y b@’&PPIV‘BS\aE%‘“f?&\‘é#ﬁ@e&@%@@rﬂtiﬂl@g&%'?d v holdinedigh g at

| east gnepgant THiepMexiadlly GecikdGbrexuifiRelisp gle?[uﬁﬁealrédyto HotdaraProkithdlom t he
body 10 portion and at |east ogne finger element 154 extendi ng

i nwar dl y firesHPR HRedpeking flemeny 10mill ?“@Wd&‘at“ﬁbfrﬁa“o%ﬂfy flg{8 {ts gqppection to
canti | evetetods@gSninttie sepeér. @foxhﬁhﬂ?nﬁﬁdﬁﬁdﬂt[%\/iﬂﬂng@i‘ th@@Sscl ehélIfgting shar p

free end 155 directed | y the i nsi.de sur.face
L he par T e PERgTiLS Betraly aleps fhedrs e P utea spubit g ahiss g 195
conf i gur abf tecanaRedMEeBimeBgRGH e ptdiﬁndlﬂﬁist(hmaﬂjd-ﬁﬁaaﬁﬂt@fﬂs kethbaistle! |

S ch a sha Qr _one, or re poi d teeth and.th i ke. 15In
Thi s doolONaRb 227 drat e e arBhe v B R0 LSS oBpgBn gt P y
i ncl udes pospioaing el ohuyheemtdagbrrmmrod:loytadipfcﬁnﬁﬂ d:gge’:msp los the Etaﬁlﬁag ék?a'i’nmgﬁtl Sso,

| unger rq i nc e, el enent connectin
gaghgpom F%%n?%f Oet{la?g’néloighéngw H’@\Xﬁlﬁroxg?ﬁﬁ’ﬁ‘@thﬁetmwr Pgémf"lﬂg | owi ng
t he posi t iecoistitgtet urgdltauloh irex the abanebeodf\thetkytings Gatrdl @0 msmeihd dgtearhinéd sy

| unger a I ra surf to act .t he
Pugson +RECHr Anad ARalr BB GHbR i B bnlfa M DBPEH b mpdiePa@sh md
out wai@ll ythe nltambert bmiythqyafss thnnaatxusan dmpet af medigtial baren besdepiveded, val edge
after whi FLQni c i i recess .2 on
The st opparrhiied by AP diin s uef BB Bnd Gl cBie PRERPEN St fnec
axi al r ecimsofimanufaeigesr than the axial Iength of the posi tioning |ugs
and this relatio i i S tion,
bet ween the pl unggr{résg’r1 dqujﬁ Ofﬁng}eL‘e\ﬁ?ma ?‘l &ér‘%ﬁﬁl alsg’cg%atsa}n i on of
t he syri nigfal digpenyessstroks #Stbsttrﬂatswed in FESg?é an@ilﬁan”ﬂte&]f,dwaudms:&amged to
el ene n ; - u [ t he
it or por - or SR Sph P RBE st Bkl RS e i SR Bt P BUAAE I B9
st eps szoﬁé%%d%}ﬁé@ﬁtl%%ﬂllfgspmm th bﬁmu Asrthfatp:lea'rgbmé advaficepfn d digki ng

I t c
element 150usA ddWikadkhBASE sl ARG 1534t &QQE@G%elt@%Qﬂﬁ i

proxinally of boss detents Posi t1 oni ng are posi

in axial He¢eyRes223f themaxigly-pracagstspp@dS, movh ehepeskingielsmieniglistaliy so thrie
conf i gur eghg:iQ1GRAR 1688 the folGnPfdRdnt ﬁ@eciﬁréistﬁédlktﬂ It&?métr@ege act 4! ow

limted axial nmovenent of the stopper wth res%ect pl unger

rod. Fne oSt ‘il“"(‘ﬁ*i‘tsl¢ﬂt%]§tpﬁ%ﬂ@dnqstﬁlﬁlé’sss dgent23Y When the distaliymoriss enbl y
200 is r gadgerfred cdalts ftt@rstogFﬁfV\ds nlﬂlsirit%h @Flgn B0 bhm%e%%gg%hd ot pfuP er

barrel. be shown, e operation of the nger
assenbl y 10 MPYR Qv s distab erd qf shebapd do dishpnes the agpntseafitsreharnben ﬂEOUgh
fol | owed thypassafdwagt di spensing stroke, a second aspiration stroke and
a final dispensi gﬂgstroke after which the syringe can be disabl ed.

The di sabling el FTEnRSERIRINY hasmow begnpmed arp {sapasiito befdiscridedstAyper i n

a pr a0 matterms fo fakd thgpl Ghige €& imdthe proximal direction to refill the syringe assembly for
further use will cause the locking element to disable the syringe. Specifically, as best
illustrated in Figs. 36 and 32A, moving the plunger rod in a proximal direction will allow the
plunger rod to move a short distance until the sharp-free ends 155 of the locking clip snap

past the end of the plunger rod and engage inside surface 207 of the barrel sidewall. Further
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5 thereby limting the function of the syringe assenbly to a single
use. The maxi mum nunber of strokes being limted by a nunber of

axi al |y powtxZoesi@es3fiet ents in the plunger rod and the rROTIER2008/055847
axially posi ti oned boss detents on the stopper. However, the actual
nunber of

nuTber  of pBE ARSI AISTRIRR L ol SR Bt B0,
pl unger r didaspafagenaf thedamplisidews!- t1h éd@@@pﬁ)érpfﬁ%f ahliyi hayaqpcagy suffpced2 o e
10 For exaﬁpdogper,@,oaaf&de@gf'coma&%écmllwe%wlo&%%ﬁ%n%@f&mhﬁg%Qer
detents can e end user as a syrlnge capabl e of two
strokes ofnds éﬁﬁfugﬁqrwe%w Syrmge bdrrcl wallrysanagg propigell wdises i fgrcaip ysed danb e
used teo dyaw EOQHbIgperE,q&neﬁésﬁ{n%gl le water, diluent into the chanber
of the barrelP proxi mal 'y directed force to a

t hunb- press 243 oFPfthﬁ@fﬁ’ﬁ@Rli}iﬁchré%@“@f usedh i a9 |aLiETRRS O FPEPPRRAY TeBSeRi di ng
the syringgn %@JsEe%{bly At e’laﬁse!thé yéﬁlﬁlaltfs&o!fn]elﬁbg@oméaugate@m%?e%mﬁ hi s
causes the plunger rod to nove proximally wth respect to the stopper
until t hetXepsaige Byis 1o the prsingad kdpq Aheraaining glemenef e sioprer stusing {rangitihg

i nner sur{@ac&ies 2856 (R Mé}ﬁ:@xf to bRAk ﬁ?ﬂarﬁ%@ﬁbﬂ@%&r 10l bt thSHSpACAd 226 of
t he proximal -nost axially aced best illustrated in

Fig. 39 %Swﬂngdhﬁﬁ"ﬁij‘f’?ﬁi%o the Rlynggrastemblyy, srbeskilesrared iyufags- 3494 Pdml
surface 22&0%5395\»35!19& AlessNE ot GnGRIH &r&o@rs@eﬁ@dg%hodgﬁ@g@e%%&elqﬁe

retaining el ement 234 t he sto&gﬂr 20 is drawn proxi mal gﬂe‘f th respect
to the baFPeil hesharprdrenedin g fstRe OBPWP%ISP‘@CQE“B% el, the

i1 1 ustr at@ekenReudihigg eld@énts fhéiBaRlURANIzer 16d ROVKITY FinBd A¥dniB Without diE OUGh
the action of the plunger rod, until the desired volunme of liquidis
in the chiB8r, as determined by the user. The |iquid

di :jue[ﬁ int hehcllﬂﬁlpﬁjhgdhi‘&)d dT O ﬂ?@edldillﬁ/@ﬁtﬁjhgﬂﬂefhﬂab@ a&wéﬁbla&e dbﬁsnd&t)bn

medi cati on _suc yophi nmedi.cati on reconst

et i Spmadiine S ToptheBion S TEFA SRR BiF SABUERESe e i HEAT r o
in a di stfatce tHgnieRl b eotatsrht b@xiwel portigh dfite dhazérabd with Regetab theldarge 224
IS provi on th r.oxi t he barrel to hel ontrol. notion
of Ehe. bt ish et g s forcE o b Aipar b Shrpt (BR8P 91l r at e
in Figs. @8icanth ﬁ&&nbaﬁmemmepbmgmn wmdvmaal\lc@& diktad pidjekyon 246eki ng

el ene 130 d ra n ocki ng. el ement
uon Tt 3O PoRoR A or e e OO el R R BRENPHef o om
t he 30 prpmo«ubwdnemﬁt Diistal phweiond 245H o kherphsiper babiac ddes erd:ceslsylst fodren‘gvmg)
incline s ng, f ng int.o th

ol unger rd(;IJ 1?1% ecgontozﬁt ﬁ‘lée rg%esé {3%h pI’O)%lﬁlg] eg? 8?5? S dnﬁﬁ pBruon X\h B0V en%gal n a
di stal di | is Bohédon thelremsy tvmctcbpttmd ptriphgrel proumbrinoc W7sc tnarragéit buirpgérolent.

di | uent a hilized
medi cati o g%o‘ﬁ@raﬁ&%@&&c%&tﬁ? lﬁ]‘/%’l'ﬁ(ijl?lt ul%ﬁ cg brrl‘%g%nllle%{ orycg% eID sed

medi cZ% i gmotelremned soeg, intd ke gsopve whide ingswing ldiserghganret forces dhis iearbodi ment
my now i nject

MRy NOW BepdiBfithedithe Bt OBl St ngﬁgs@}%%dﬁé a %pc:oufd]eaﬁgrx;gtq%}éro{)&ﬁ' reuse

i || ust r atteecsyiinge@bsgmbly3a aapiEiHSangdnyalé'ppé grltwgueatopﬁﬂ«thmtdxynadipwrem &fd
force to h

pr ox rmal 15 ey gy St ley fhe Mkl Bkt 3p W9 SR emplhy
proxi mal thfibagel Ioihiskhndtese fheekdxinpl e¢renle¢ﬁth6118®gw gl erbtmterharmibsab’l veI y
st at ignar, topper.

Pr oxi i A en bter g BOREE URheh e i AR s ol e P v
di st al | y "HIP&FAY WYaye td aeapegerrenimlané digfl mm@npbﬁhgﬁnngoml lsathattdomnection

shar p- f r gev@RG id Raist@e rBtQ@onQﬁdﬁtlh l‘e?i\é@[{fqgﬁioﬁg&r V@l?enfgr sﬂmléepﬁ tension

proxi mal - nost axi al | y-spaced ste
than in shear may be used, additional element between the proximal and distal portion of the

plunger rod can be used to provide the desired properties. The intersection of the proximal
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10 nost step 225. Proxinmal notion of the plunger rod al so causes
proxi mal face 222 of the positioning lug on the plunger rod to
contact prwoved/10p@lige 239 of the stopper retaining el ACAISZABA558¢7
that the stopper now noves proxinmally with the plunger rod draw ng
the recongt dqyél«;ﬁmg]&gea%& hell idsBha vl g ENAaheE A8k thtah@s@ﬁgérmg@n@a{ rel
to an amount deter t he usef. "An advant age of present

i nvent i on thas inshear t\Héf@ﬁﬁm‘WPY WRYSe athicae i eenneqtia tWPﬂnéhe]ISO’tlﬁél @fhamber
and ther eﬁﬁ{agpo}ms BEKé PURBeAR Wl\ich@Jwéﬁﬁ&h&%ﬂn&ﬂha{nhﬂenﬁé}ﬂa@@mﬂﬁ kiever ed,
is determ ne ﬁ¥ the user at the time of use and not by the placenent
of the coRp¥iREmt §ieatesampidventippansithedisitlpsriectipewith araised peripherle syri nge
assenbky gloublend B8Rt HEBRE hthg aSrdWisRAAY rebREentiri FEGRL: ARsY T1 nal
di spensi ng stroke as best illustrated in Figs. 35 and 31A. The

medi cat i oPPsFiBilifiet i vered to 20 the patient by applying a distally

directed force toaf h@poahme\%tag@&ttseaﬂaésbmnibbﬁm&ltmgﬁﬁs £8fardt & Move in
a distal direction with re%fect to the barrel. As the plunger rod

advances §ifesvafases peing splied g themel sidgupjbiditengage Whsupe Wichends 155

of the |0§dﬁhc€t@s aﬁé;ﬁﬁ\iﬁé@homdthe §ebyped i 16 tR lprdd®s EmBdithdnt SWESAE orcd 1Rt he
aX|thg aced gs 225 ggﬁﬁgthe | ocki ng el enent dlstalhﬁ so t hat

finge Hesst © 1@3 i§panaf] RGTHg PRYHER Lug 320 an dig @lungei gody veyld pnlp st
inclined grochiaeg Rticfer éipbfteBOSit e GFpeSratibSthal digngd@sibent. MEhenOSt

di stal boss, detent the distall i pl upnger rod. contacts
t he st opp’t’sf’i"3 g%?%ﬂnf‘?fll:&ﬁft‘rﬁ Eg"rflﬁ"ﬁt‘?"@fdfyﬁﬁngl%’t‘ l% C%‘E%%ﬁ@ﬂ a1 he
pl unger r@ﬂld{rﬁgﬁbb@bﬁ@deﬂedt&lﬁ)udbf&h@dpeﬁtﬂé 1pfmttm;qmb.gérrr@d byl PpHingehakge t he

contents ha hrou h t pass The syri.n assenbl y
oo now b i0e G GCrEly B Aiptye Ry RIgG g RBToED
move tHie plaliogekengagdmient df e sppiex inthd pldigeentd] The doﬁlpbl‘i&ltsbf tiehe syringe

assenbly far .furt cause t he | ocki.n to dIS bl e
the syri nggmdlglﬁetcol}%% fgéglf C‘mggd%@? PIPYEY ST 81819 Pgfe %?Sdég }nge‘éFﬁd B2A,
nmovi ng t hempbrmgef the prksénnerabadingent minhdtﬂitﬁﬂbm%twﬂld malijulitioh bEth@! unger
rod to noy h di.st ance free ends 155 of the

| ocki ng cqgnﬁgsrﬁ?a%dtth SHORPRE yde ecéf'g?'ﬁg r&iﬂg‘a{;&#l rod and engage i nside
surface 207 of t H&hikavarieds embd@mra:hth havE-ticehlebsosen rilbostraca the iiehdon, 0fvilt he
pl ung d b cking.elenment's en enent. to the
i nsi dgd s\t,}grefal g%rggatgﬁ THe B i ?Sr%' mog’ CBIOP‘T & PR mﬁ%gd‘?"{thogtné%pig‘?‘gﬁ I'g‘gs“b&h&‘f’ceolpﬁbl e
t o have afdwmwatidnace 242 on the stopper positioned to contact the
cantilevered |l eg | ocking elenment and force sharp-free ends 155
further into the syringe barrel wall as nore proximally-directed
force is used in an 5attenpt to inproperly reuse the syringe.

Further proximally-directed force, used in an attenpt to inproperly
reuse the syringe assenbly, will cause the proxinal face of the
positioning lug to transfer this excessive force to the proxima

| edge of the retaining elenent of the stopper causing frangible
connections 235 in the stopper to break separating the plunger rod
and the stopper and 10destroying the functionality of the plunger
assenbly, as best illustrated in Figs. 37 and 38.
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Accordingly, even if the excessive force on the plunger rod is strong
enough to overpower the grip of the sharp-free end of the | ocking

el ement on the inside surface of the barrel, the broken retaining

el enents facilitate the plunger rod | eaving the syringe assenbly

wi t hout the stopper. 15The plunger rod of the present invention is
preferably a two-piece construction conprising a distal portion 244
and a proxijmal portion 245 connected so that the tangential force

requi red 8™ st ate the proxi mal portion of the plunger rod with
respect to.the dist Qrtion.i than the axihal force required
o Separ at - (HOnEuBle BFRC Reohony By nadabOB RBind o) 1T &

t,

embodi meflIUCRECEOHRETIPE8N is provided by a distal projection 246 on
20pr oxi mal apeerréldnchuiBngh cyhiadpcahsjde wadbhaving ati kiside proj ecti on
includes a rgugace defihiniges shampibot fdrercedinmg?fvid, Buséwdn portion 244 of
tzz(g p[rﬁggsgcgﬁ‘ﬁxiihgﬁ!éiﬁﬁﬁnﬁar Gﬁ;ﬁﬁ%n%ﬁihcﬁ@cﬂin?%@'iéthﬁﬁza@lﬂbzf’ ?: ogr OJAeCt' on
groove 253 i ??ltl)lﬁfﬁg&lSgé%b%eggggoﬁé?gg@gpc?g?lg‘:n?elﬁ&aperi pher al

pr ot uber ance HORVIR SAIAGIAWRSLS o1 r angement . The prot uberance is
tapered di spaloygatgmpplnngsr rasl heduea erydgwhend, P8R as the 25

pr ot uber ancedsstapsd htoduding aysideveaivhialmg ac natesiongudi sengagenment
forces. Thi sfice, arlehsteiddintioahid Bitetiot tefdeesssdtidenbodi ment

by appl ying SeiTikifls Bh R iBlork AR ARES Posfifiiaf “‘*%P?EQ ooximar
port1 on’ of -t BIRELAA e vt JhE AR Jutiget

i ng el enent and
extract the PPhAGEPXHBALIREEY fromthe barrel. In this structure the
proxi mal pestapper shcludingd ahgelar sbapagd serlingtederwentlar-essl y 30 rat her
t han transf efirg agetiphetadsqriace fisrouigl 4 yeal dvidi sdidposideon of t he
pl unger rod. siffgdeCo PEAd HARRI OA BoYReniter ¢eoetihg proxi-nal  and di st al

portions of ﬁﬂﬂﬂéﬁ%ﬁd g&q%%%]%@%ht’%?%Egﬁ(hi%és%e\{\@ﬁker in resisting

rotation than i ﬁ)esm LN élfzo%qe]un stronger in

t ensi on t hanO}fAld @a}ﬁ %&eggﬁgl%élgﬂ}elﬁﬁaﬁ“fﬁé " between the
proxi mal andP@fi §¥ad TPl cennedion,ppd 1188 ?(‘j}hﬁxb?ﬂ used to provide
t he desired pcepehavieg.a Moxipal kdgedbr secaptinghsaigpposi-mal  and di st al
pl ungers cantibeingelg dbgeaid phunpyr tanghfdrylimitappele faklah that is
stronger in LREIQUY i@BolifionneRlug A dai@bxidIes&sgrny ways to achieve

a connect i o, BeLveen LGB RXLTR CoANG B0 BbnRGLAAAS of the plunger

rod which I's” Wwea Orsi o f%an! gn a_rﬁV\Fthinthe purvi ew
of the presett aPpRiRNR Tasretroishaldeast Qe tEeYsIsA (8t h a rai sed

peri pher al @ﬁ;@d@@dﬁtﬁd@ﬁ@ﬁﬁf@ﬁwfmmaw%m pavuﬁg a groove is
merel y represghtiatiéase afe fhgpsecleamnt posaidingi proasnally An

i mpor t ant  adivarirdBefre $4ie apeRaR)baidrHR 0cliskBnit 1éShaag i s resistant to
excessive fof ghg ﬁ’e@%n@lpcﬁ)ilréﬁg%to%‘(?vgﬁﬂg%f%ggﬁbﬁil%@ig to di sengage
the structure ¢l cog(ge%}zbt e.plunger rod“td the stopper. In the
pr esent enbc)1 r@?@ St : %F]c_e_ on_the 1Q plunger rod, even if
capabl e of S19@ebs flEme hereapagtiongd »ath sndsharplradger rod, woul d
only force tde ¢ugatump saiddpesrieryatpeneitsaid phungee red opper rat her
than di sengggeninlly bieaidrhosiseont defentisaid bdsshfemiperei n out wardly

extendi ng ripy; | ably, be
def [ ect ed OLE?:]MBOQHOE@H%’] kﬁ&%@@ﬁxﬁ]ﬂé@]&ﬁm&i@]eﬁgﬁy

’ . . apefture he pl unger _by appl ying
excessive fo‘r'lgééjef%]g%‘rqg&og'afépnggé Ieﬁ‘?mslgt Wi ltac?%l, to force the
outwar dly exfEhBPHPIREMRHYofsaKhdflghstena kpss|dteita’L engagenent of

t he stopper that appdypigumpreximelly ditesteddmpontersasd plungke enmbodi ment  of
Figs. 1-18 qad wisilelrsldingdaidharielicauzes said phinpenab@td hi s ri sk,
hovever,  t hensQRIBRARAMaTIYOWith8s PR IS BRICAEPMTAN e | nherent |y
resistant tagdng BRI ALLA0Rlcd Mg RWBIRistARY Mgt Ne Stopper by

defl ecting arr
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" contacts said pro

Wi | e vari ous enbodi nents have been chosen to illustrate the
invention, it will 20be appreciated that changes and nodifications
can be nmade wi thout departing fromthe scope of the invention.

Cl ai ns: 1. An operable syringe assenbly having passive disabling
structhre conprising: a barrel including a cylindrical side wall
havi ng an inside surface defining a chanber for retaining fluid, an
open proximal end and a distal end including a distal wall having a
passageway theretbrough in fluid comunication with said chanber; an

el ongate plunger rod h@éﬁ'dﬁﬂu@r ﬂ!’r?é@e’[ﬁ*sa un@Qr&Rﬁ'& éja}léti@]ea?t%e
including a side wall e'ng ter| or R]Ie det ent

on said interior surface eDr% hal, |n 55?'}8685?8&1]1016155 %9 and
a positioning | ug proj ekiaGE S'1 cg%qng ﬁio ddgtaanmggleraeniig a
distal face and a proxiific Sﬁad:étop@Csnbmpmxm timdrchgnéom sclatmd
shaped seal i ng el enent distaideg aadpebsqfiendl @plfiasea amsmma;r@ct%aal
with said inside Surfaﬁﬁc@ftossaa'uﬁi che‘erodatob&’i%éhc S dpf8 § JHng
proxinally fromsaid s 1'1189r d”‘ ga é] on
sai d boss, a retaining € erren E‘ ]tyﬁlasts %%?%C@t‘ ué,er
frangi bl e connection afff WSPPNE Hy2&H §1§cl‘i‘é hﬁ ddo¢HBgi nal

| edge for accepting satlgnpwdidueoit iy angggenestivdtiplsaitget leant ofier
limting the axial not detendinshsald finget elenieng ofugid Iockaidelnict
recess, a'locking el engaés bﬂ@ﬂéﬁ@d@ﬂle@sﬁ&% b&ts t BRd Ikt Br&gﬁ?ﬂ‘@tng an

aperture therethrough @ﬁ e
d:ost ally outwardly ?r o\r’ﬁtha ag&lsltﬁg?gﬁ?%# 8%%8?%51 935&’ lBlrfnv(’ﬂf’r1*'39"r1|ger
el ement ext endi ng prox fQ SR & sydagerper 81stally do at
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4. The syringe assenbly 'of claim3 further includes two radial
projections on said stopper positioned to engage and force said two
cantil evered | egs outwardly when excessive proximally directed force
is .applied to said plunger rod in an attenpt to overcone said

| ocki ng el enent’'s engagenent of said inside surface of said barrel.

S. The syringe assenbly of claim2 wherein said two axially spaced
detents in said plunger rod include two axially spaced steps each
having a blunt surface at its distal end extending inwardly from said
interior surface. 6.5.Thee symigmessassdpiof\claiin 2|veheneih véidriionaxdai d
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t hrough, said proxi nal bei | _
end of said barrel so that said lunen is in fluid

sai d di stal

communi cation with said passageway.

claim1 wherein said |ocking el enent i (
The syringe assenbly of claim 1l wherein said stopper

end of said needle cannul a being connected to

17. The syringe assenbly of
i s made of sheet netal. 18.
is integrally

formed of thernoplastic material .

13. The syringe assembly of claim 1 wherein said position-
ing lug includes at least two positioning lu gs.

14. The syringe assembly of claim 1 wherein said plunger
rod includes a distal portion anda proximal portion connected
so that the tangential force required to rotate the proximal

portion with respect to the distal portion is less than the axial
force required to separate said proximal portion from said
distal portion.

15. The syringe assembly of claim 1 wherein said distal
wall of said barrel further includes an elongate tip extending
distally therefrom having a passageway in fiuid communica-
tion with said passageway in said distal wall.

16. The syringe of claim 1 further including a needle can-
nula having a distal end, a proximal end and a lumen there-
through, said proximal end of said needle cannula being
conncected to said distal end of said barrel so that said lumen
15 in [luid communication with said passageway.

17. The syringe assembly of claim 1 wherein said locking

element is made of sheet metal.
18. The syringe assembly of claim 1 wherein said stopper
is integrally formed of thermoplastic material.
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